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Drying wire 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a drying wire comprising machine- 
direction yarns, i.e. warp yarns, and cross-machine direction yarns, i.e. weft 
5 yarns, the wire being a woven structure with 2.5 or more layers and comprising 
surface wefts on at least one side of its surface, which surface wefts are made 
of a material that is more wear-resistant than the warp yarns. 

4 [0002] In the drying section of a paper machine, drying wires are 
used with which the paper web to be dried is directed through the drying 

10 section. The drying wire is formed of yarns resistant to high temperatures and 
moisture by using weaves suitable for the purpose. There are certain basic 
requirements for the structure of the drying wire. The drying wire must have 
certain permeability in order for the drying of the web to be efficient On the 
other hand, the aerodynamic properties of the drying wire must be such that 

15 the runnability of the wire is good at high speeds. Further, the structure of the 
drying wire should not cause considerable wire marking in the web. On the 
other hand, at the end part of the drying section the web is already rather dry, 
so that there will not necessarily be any marking that far. Instead, with certain 
types of pulp and under disadvantageous conditions, the wearing of the wire 

20 may cause a problem. 

[0003] It is known that there is a speed difference between the web 
to be dried and the wire, and correspondingly, between the wire and the rolls 
supporting the wire. For example, the high-draw differences cause differences 
in speed, due to which the wire may, depending on the situation, be abraded 

25 either on the paper side or on the background side. From the point of view of 
wire durability, the crucial thing is the wearing of the warp yarns, because the 
warp yams are subjected to most of the forces that are directed at the wire 
during use. There have been attempts to improve wear resistance by using 
warp yams having a thicker cross-section, but in such a case the basis weight 

30 of the wire increases, as do the manufacturing costs. Further, there have been 
attempts to affect the wear resistance by selecting such materials for the warp 
yarns that are more wear-resistant. 

BRIEF DESCRIPTION OF THE INVENTION 

[0004] An object of the present invention is to provide an improved 
35 drying wire of a new type having good wear-resistance and using properties. 
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[0005] The drying wire according to the invention is characterized in 
that the wear-resistant surface wefts run on the surface of the wire at least 
over five warp yarns, whereby they have a long weft float; that the weft yarns 
of the wire are to a great extent shrinkable in their longitudinal direction in heat; 
5 that the wire cloth has been heat-treated after the weaving; and that the 
surface wefts having a long weft float on the surface of the wire have bent to a 
curve outwards from the surface of the wire, extending thus essentially farther 
outwards than the warp yarns. 

4 [0006] The essential idea of the invention is that the surface wefts 

10 are arranged at least on one surface of the wire to travel over at least five warp 
yarns and preferably under one warp yarn, whereby the surface wefts have 
long weft floats. The material of the surface wefts is more wear-resistant than 
that of the warp yarns. Further, the weft yarns are to a great extent shrinkable, 
whereby the wire cloth has been heat-treated after the weaving in such a way 

15 that the wire has shrunk intensely, seen from the cross-machine direction of 
the paper machine. Due to the cross-machine-direction shrinking of the wire, 
the surface wefts having a long weft float have bent to a curve away from the 
wire in such a way that the surface wefts extend on the surface of the wire 
clearly farther outwards than the warp yams. Hereby, the surface wefts made 

20 of wear-resistant material protect the inner warp yarns against wear. Since the 
surface wefts thus attend to the wear resistance of the wire, the rest of the wire 
structure and the materials of the warp yams and other weft yarns can" be 
selected freely in such a way that the drying efficiency, the quality of the web to 
be dried and the runnability of the wire become as good as possible. 

25 [0007] The essential idea of a preferred embodiment of the 

invention is that the surface wefts extending farthest from the surface of the 
wire are made of a material that has greater friction than the material of the 
warp yarns. Thus, the slipping due to the high-draw differences between the 
wire and the web can be reduced. Further, as the abrasion between the wire 

30 and the web/rolls is reduced ; also the wearing of the wire is reduced. 

[0008] The essential idea of a second preferred embodiment of the 
invention is that the cross-section of the surface wefts is flat, for instance 
substantially rectangular or oval. Flat yarns are more wear-resistant compared 
with round yams, because they have a larger contact surface. 

35 [0009] The essential idea of a third preferred embodiment is that the 

wire cloth is a 2.5-layer structure comprising surface wefts, bottom wefts and 
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intermediate wefts. Such a wire is steady and keeps its dimensions and form, 
owing to which it behaves in a stable manner in a paper machine. 

BRIEF DESCRIPTION OF THE FIGURES 

[0010] The invention will now be described in more detail with 
5 reference to the attached drawings, of which 

[0011] Figure 1 shows schematically a cross-section and a 
machine-direction (MD) view of a wire structure according to the invention after 
weaving^ 

[0012] Figure 2 shows schematically a cross-section and a 
10 machine-direction (MD) view of the wire structure according to Figure 1 after 
heat treatment; 

[0013] Figure 3 shows schematically a cross-section and a cross- 
machine-direction (CMD) view of a wire structure similar to the one in Figure 1 
prior to heat treatment; and 
1 5 [0014] Figure 4 shows the situation after heat treatment; and 

[0015] Figure 5 shows schematically the weave structure of a wire 
according to the invention. 

[0016] For the sake of clarity, the figures show the invention in a 
simplified form. Similar parts in different figures are denoted with the same 
20 reference numerals. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] The wire cloth shown in Figure 1 is formed of machine- 
direction (MD) warp yarns 1 and cross-machine-direction (CMD) weft yarns 2a 
to 2c. The structure has 2.5 layers. The surface weft yam 2a travels in this 

25 case on the paper side A of the wire and the bottom weft 2b travels on the roll 
side B of the wire. Further, the weave comprises intermediate wefts 2c shown 
in Figures 3 and 4. The weft shown in Figure 1 is of a six-shaft type, in other 
words the surface weft 2a always runs over five warp yarns 1 on the paper 
side A of the wire and after that under one warp yarn 1 f and moves on 

30 according to the same pattern over the next five warp yams and so on. The 
surface weft 2a thus forms long weft floats on the paper side A of the wire, in 
which floats the surface weft 2a runs a relatively long distance E on the surface 
of the wire without being bound to the warp yams 1 . The other surface wefts of 
the cloth run according to the same weave structure. The run of the other wefts 
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2b, 2c and the basic structure of the cloth are selected in such a way that the 
firmness and stability required of a drying wire are achieved. 

[0018] Depending on the weave type, weft floats may also be 
longer, in other words the surface weft 2a may run over more than five warp 
5 yarns. 

[0019] Both warp yarns and weft yarns are monofilaments and they 
are made of a plastic material. Flat yarns are preferably used at least as 
surface wefts 2a. The advantage of flat yarns is, compared with round yarns, 
that they have a larger contact surface against the wearing surface. The cross- 

10 section of the surface wefts 2a may be a rectangle with rounded edges. 
Alternatively, flat wefts may be oval. 

[0020] The warps 1 are preferably made of polyester (PES). It has 
been observed that the stability of the drying wire woven in a polyester warp is 
better than when polyamide warps are used. This is because polyester warps 

15 keep their dimensions and form better under different drying conditions than 
polyamide warps. 

[0021] The surface wefts 2a are preferably made of polyamide (PA). 
Since the surface wefts 2a are subjected to less powerful forces compared 
with the warp yarns 1 , the material of the surface wefts can be selected rather 

20 freely on the basis of resistance to wear, irrespective of the tensile strength. 
Further, the material of the surface wefts 2a affects the wire stability only a 
little. In addition to polyamide types PA6, PA66, compounded polyamides, 
polyamide copolymers and also polyuteran and polyether ketones, such as 
PEK, PAEK and PEEK, may be used as the material of the surface wefts 2a. 

25 [0022] The other weft yams 2b, 2c of the wire are preferably made 

of polyester. In such a case, said polyester wefts and polyester warps form a 
stable bottom cloth for the wire. 

[0023] Further, the weft yarns are to a great extent shrinkable yarns, 
which means that the longitudinal shrinkage of an individual yam is at least 10 

30 %. Furthermore, the cross-machine-direction shrinkage on the wire is at least 
10%. 

[0024] Figure 2 shows the cloth according to Figure 1 after heat 
treatment. As can be seen, the shrinkage of the weft yarns 2a to 2c in their 
longitudinal direction has caused cross-machine-direction (CMD) shrinkage of 
35 the cloth, whereby the warp yarns 1 have moved closer to each other. What is 
essential as regards the invention is that due to the shrinkage the surface 
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wefts 2a have bent to a curve because of their long float, whereby they extend 
farther outwards from the surface of the wire than the warp yarns 1. The 
position of the outmost point of the surface wefts 2a is indicated by broken line 
C. Further, Figure 2 illustrates, by means of line D, the distance between the 
5 upper surface of the surface weft 2a and the upper surface of the upper warp 1 
in the vertical direction. Since the material of the surface wefts 2a is more 
wear-resistant than the material of the warp yarns, the surface wefts 2a form a 
protective layer on the surface of the wire. Before the warp yarns 1 become 
subject Jo possible abrasion, as much material must wear out of the surface 

10 wefts 2a as is shown by the distance D. The distance D is preferably 0.2 mm 
or longer, depending on the dimensions of the yarns used, for instance. As 
regards the durability of the wire, the crucial warp yarns are well protected 
against wear below the surface wefts in the wire according to the invention. 

[0025] Figure 4 shows a cross-machine-direction view of the heat- 

15 treated wire cloth according to Figure 2. When it is compared with the situation 
after the weaving, shown in Figure 3, it is observed that the surface wefts 2a 
extend clearly farther outwards from the surface of the wire than the warp yam 
1. Further, Figures 3 and 4 show intermediate wefts 2c that have a 
considerable effect on the stability of the wire. 

20 [0026] Figure 5 shows a wire cloth structure according to the 

invention. 

[0027] The drawings and the related specification are merely 
intended to illustrate the idea of the invention. The details of the invention can 
vary within the scope of the claims. 

25 



^ -PCT/FI02/00817 



BNSDOCID: <WO___03035977A 1 J_> 



WO 03/035977 



CLAIMS 

1. A drying wire comprising machine-direction (MD) yarns, i.e. warp 
yarns (1), and cross-machine direction yarns (CMD), i.e. weft yams (2a, 2b, 
2c), the wire being a woven structure with 2.5 or more layers and comprising 

5 surface wefts (2a) on at least one side of its surface, which surface wefts are 
made of a material that is more wear-resistant than the warp yarns (1) and in 
which 

i the wear-resistant surface wefts (2a) run on the surface of the wire 
at least over five warp yarns (1 ), whereby they have a long weft float; 
10 the weft yarns (2a, 2b, 2c) of the wire are to a great extent 

shrinkable in the longitudinal direction in heat; 

the wire cloth has been heat-treated after the weaving; 
characterized in that 

the surface wefts (2a) having a long weft float on the surface of the 
15 wire have bent to a curve outwards from the surface of the wire as a result of 
shrinking due to heat treatment, extending thus essentially farther outwards 
than the warp yarns (1 ). 

2. A drying wire according to claim 1, characterized in that 
the wire cloth has 2.5 layers, comprising surface wefts (2a), bottom wefts (2b) 

20 and intermediate wefts (2c), 

3. A drying wire according to claim 1 or 2, characterized in 
that at least the surface wefts (2a) have a flat cross-section. 

4. A drying wire according any one of the preceding claims, 
characterized in that the material of the surface wefts (2a) has been 

25 selected from the group polyamide, polyamide copolymer, polyuteran and 
polyether ketone. 

5. A drying wire according to any one of the preceding claims, 
characterized in that the surface wefts (2a) are made of polyamide 
(PA) and that the warps (1 ) are made of polyester (PES). 

30 6. A drying wire according to any one of the preceding claims, 

characterized in that distance (D) between the warps (1 ) on the wire 
surface and the upper surface of the surface wefts (2a) is 0.2 mm or longer 
after heat treatment. 
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7. A drying wire according to any one of the preceding claims, 
characterized in that the surface wefts (2a) are made of a material 
having greater friction than the material of the warp yarns (1 ). 



« 
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